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Summary
Study aim: The purpose of this study was to examine the effects of adopting an external focus of attention on motor learning 
among girls with ADHD aged seven and eleven years. 
Material and methods: Twenty-four seven-year-old and 24 eleven-year-old female children with symptoms of ADHD were 
randomly assigned to groups receiving either external focus of attention (EXT) instructions or internal focus of attention (INT) 
instructions, making four experimental groups: EXT-7, INT-7, EXT-11, and INT-11. Participants performed a pretest followed 
by five training blocks under an external or internal instruction and were then given a retention test one day later. After training, 
we employed a manipulation check to verify the children’s type and intensity of focus. 
Results: Adopting an external focus of attention, compared to an internal focus of attention, led to better motor learning among 
girls with ADHD (F1, 44 = 5.08, p = 0.029, η2 = 0.10). In addition, adopting an external focus of attention reduced the children’s 
tendency to focus on self. Older children performed better than younger children in balance time (F1, 44 = 16.10, p < 0.001, 
η2 = 0.26). 
Conclusions: Our results indicate that propositions of the OPTIMAL theory can be extended to children with ADHD.
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Introduction
Attention deficit hyperactivity disorder (ADHD) is one 
of the most common neurodevelopment disorders in chil-
dren, persisting long into adolescence and adulthood. It 
has been well established that children with ADHD show 
cognitive difficulties in inattentiveness, impulsivity, and 
hyperactivity [6]. Moreover, some studies have reported 
that children with ADHD typically show difficulties in 
performing and learning motor skills [4, 17]. Considering 
the problems children with ADHD encounter performing 
and learning motor skills, finding and addressing suit-
able training factors and conditions for these children can 
positively influence their motor skill performance and is 
of great importance to them, their families, their physical 
educators and their occupational therapists. 
Available research suggests that one of the most effec-
tive factors for optimizing motor learning is an external 
focus of attention [21, 22, 24, 25]. Adopting an external 
focus of attention is considered as an important factor in 
the OPTIMAL (Optimizing Performance through Intrinsic 
Motivation and Attention for Learning) theory of motor 
learning [24]. Based on the OPTIMAL theory, practice 
conditions that facilitate motor performance and learning 
are (a) enhanced expectancies, (b) autonomy support and 
(c) external focus of attention. In this theory, enhanced ex-
pectancies and autonomy support are con sidered as moti-
vational factors and have been well investigated by previ-
ous research [7, 9, 13, 14]. In addition, external focus of 
attention is consid ered as an attentional factor, which opti-
mizes performance and learning a new motor skill [24]. 
Several studies have examined the impact of different 
strategies for focusing attention on motor skill learning 
[1–3, 21–23, 26, 27]. These studies generally compared 
the effects of adopting an external versus internal focus 
of attention for this purpose. An external focus of atten-
tion refers to the focusing on the intended environmen-
tal movement such as the dartboard or path of the dart in 
dart throwing, while an internal focus of attention refers to 
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focusing on the body such as the hand during dart throw-
ing [24]. 
A common finding in previous research was that adopt-
ing an external focus of attention had a better performance 
and motor learning impact than adopting an internal focus 
of attention. For instance, Wulf and Su [27] asked novices 
to hit golf balls into a circular target and found that partici-
pants instructed to focus internally on the swinging motion 
of their arms, versus those who focused externally on the 
pendulum-like motion of the club, had significantly lower 
accuracy scores on the learning retention test. In addition, 
Wulf et al. [23] replicated these results by using a soccer-
throwing task with children. Moreover, Abdollahipour et 
al. [2] found that children who adopted an external (versus 
internal) focus of attention showed greater bowling accu-
racy. Wulf and Lewthwaite [24] proposed that adopting an 
external focus of attention optimizes motor performance 
and facilitates motor learning by directing attention to the 
task goal and reducing the focus on the self. Thus, an ex-
ternal focus of attention is clearly an important contributor 
to goal-action coupling [24]. 
While most studies that have investigated the impact 
of focus of attention on performance and learning of mo-
tor skills involved typically developing people, only a few 
researchers have sought to determine whether these find-
ings would hold for special populations. Saemi, Porter, 
Wulf, Ghotbi-Varzaneh, and Bakhtiari [20] investigated 
the impact of adopting an external (versus internal) focus 
of attention on performance and learning of throwing a ten-
nis ball into a target in a group of children with ADHD. 
These children practiced six blocks of thirty trials during 
the acquisition phase and completed retention testing over 
10 trials two days later. The results showed that adopting an 
external focus of attention resulted in better accuracy scores 
than adopting an internal focus of attention in both the ac-
quisition and retention test. Chiviacowsky, Wulf, and Avila 
[8] further investigated this issue in children with intellec-
tual disabilities by using a task similar to the one used in the 
study of Saemi et al. [20]. Children practiced four blocks 
of eight trials during acquisition followed by 10 trials of 
retention and transfer tests. These results did not find that 
an external focus of attention led to better accuracy scores 
during training, but an external focus was superior for accu-
racy scores in the retention and transfer tests. These authors 
suggested that adopting an external focus of attention led to 
a more autonomic, efficient, and accurate throwing pattern 
and reduced attentional demands for these children [8, 20]. 
Although these studies increased our knowledge of the 
effectiveness of an external focus of attention on perform-
ance and learning of motor skills in special groups, ad-
ditional studies using different motor tasks are needed to 
confirm that these external focus advantages can be ex-
tended to special populations, perhaps particularly chil-
dren with ADHD. Therefore, the aim of this study was to 
investigate the effects of an external versus internal focus 
of attention on performance and learning of a static bal-
ance task (an important motor skill in school-aged chil-
dren) among children with ADHD. Based on the fore-
going prior research, we hypothesized that adopting an 
external versus internal focus of attention would result in 
better motor learning and better retention performance. 
Further, because we were interested in any developmental 
differences regarding these learning factors among chil-
dren with ADHD, we compared children with ADHD who 
were seven versus eleven-year-old. Here, we hypothesized 
that eleven-year-old children would show better motor 
performance than seven-year-old children. 
Material and methods
Participants
Forty-eight female children attending special school 
for children with ADHD participated in this study. All 
children had symptoms of ADHD, and the two age groups 
were evenly distributed in this sample (24 seven-year-
olds; 24 eleven-year-olds). Within each age group, partici-
pants were randomly assigned to groups receiving either 
external focus of attention (EXT) instructions or internal 
focus of attention (INT) instructions. Thus, these chil-
dren were distributed across four different experimental 
groups: EXT-7, INT-7, EXT-11, and INT-11. The protocol 
was performed in accordance with the Declaration of Hel-
sinki and approved by the university’s institutional review 
board. Parents of all child participants gave their informed 
written consents for the children to participate. 
Motor task
A static balance device (i.e., warrior III pose) was se-
lected as the motor task in this study. This task requires 
the participant to balance on the right leg while lifting 
the left leg off the ground and keeping the arms over the 
head (see Fig. 1). The aim of the motor task in this study 
was to maintain this posture (Fig. 1) for as long as possi-
ble. We measured the length of each child’s balance time 
with a digital stopwatch in minutes, starting the stopwatch 
when the child put her body into this posture and stop-
ping it when she made a positional error such as hitting the 
ground with her hands or left leg. 
Procedure
We completed a demographic data sheet for each child 
by referring to the child´s school profile. Each child was 
tested individually in the school gym. Upon entering the 
gym, we gave the child general information about the study 
including details about the procedure and the motor task. To 
familiarize the children with the experimental setting and 
motor task, we asked participants to perform one trial within 
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a marked area designated as the balancing area in this study. 
Participants then performed one trial as a pretest without 
any attentional focus instructions. Then, they engaged in the 
acquisition phase over five training blocks with each con-
sisting of three minutes of training on the balance task. The 
participants were given a two-minute resting time between 
each training block. One day later, the children performed 
a one-trial retention test without any attentional focus in-
structions. In the pretest and the retention test, the children 
were instructed to balance as long as possible. In the exter-
nal focus condition, the children were instructed to “focus 
on the yellow marker” that was placed two meters ahead of 
them on the ground. In the internal focus condition, the chil-
dren were instructed to “focus on the right leg” while bal-
ancing. In the retention test, there were neither attentional 
focus instructions nor a yellow marker on the ground. To 
ensure that the children followed the focus instructions, we 
reminded them orally on how to focus at 10-second inter-
vals during the training block. In order to measure the type 
and intensity of focus the participants applied, we had all 
children perform a manipulation check following the train-
ing phase. To determine the type of focus, we asked “what 
did you focus on?”, and to measure intensity of focus, we 
asked them to indicate on a Likert scale from 1 (not at all) to 
7 (very much) “how much did you focus on it?”
Data analysis
Dependent measures were length of balance time (in 
minutes) during the pretest and retention test and their re-
port of the type and intensity of focus (measured by ma-
nipulation check). We used a 2 (FOCUS: external vs. in-
ternal) × 2 (AGE: seven vs. eleven) analysis of variance 
(ANOVA) to analyze time of balance during the pretest 
and retention test, and we analyzed intensity of focus with 
a one-way ANOVA. We set the statistical significance lev-
el at p < 0.05. 
Results
Balance time
In the pretest, the ANOVA showed a significant main ef-
fect for AGE, F1, 44 = 13.48, p = 0.001, η2 = 0.23, but there 
was no significant main effect for FOCUS, F1, 44 = 0.76, 
p = 0.386. Moreover, the FOCUS × AGE interaction was 
not significant, F1, 44 = 1.41, p = 0.240. As shown in Fig-
ure 2, the balance time of eleven-year-old children was 
longer than that of seven-year-old children in the pretest. 
In the retention test, the ANOVA demonstrated a signifi-
cant main effect for both AGE, F1, 44 = 16.10, p < 0.001, 
η2 = 0.26 and FOCUS, F1, 44 = 5.08, p = 0.029, η2 = 0.10, 
but the FOCUS × AGE interaction was not significant, 
F1, 44 = 0.001, p = 0.984. Figure 2 also shows for the reten-
tion test that the balance time of eleven-year-old children 
was longer than that of seven-years-old children. In addi-
tion, in the retention test the children in EXT groups had 
longer balance time than those in INT groups indicating 
that EXT groups performed significantly better than INT 
groups. 
Fig. 1. Schematic view of the motor task
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Fig. 2. Time of balance for the experimental groups across pretest and retention test (EXT: external focus; INT: internal 
focus)
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Manipulation check
Our manipulation check revealed that children who 
adopted an external focus of attention reported that they 
focused generally on the yellow marker and children who 
adopted an internal focus reported that they focused gener-
ally on their body (see Table 1). There were no significant 
group differences in the reported intensity of participants´ 
focus, F3, 44 = 0.33, p = 0.803.
Discussion
Among special populations of participants, the effects 
of adopting an external focus of attention have rarely 
been investigated. In this study, we used a balance task 
to determine whether a generally advantageous external 
focus of attention would assist motor learning among 
girls with ADHD. As hypothesized, this study demon-
strated that children who adopted an external focus of 
attention during balance training performed better in the 
subsequent retention test than children who adopted an 
internal focus of attention. This finding is in line with 
previous results that showed benefits for adopting an ex-
ternal focus of attention rather than adopting an internal 
focus of attention in learning new motor skills in both 
typically developing and in a few previously studied spe-
cial groups [1–3, 8, 12, 20, 22, 23, 26, 27]. In addition, 
this finding provided support for the OPTIMAL theory 
of motor learning [24] that postulated an advantage for 
adopting an external focus of attention when learning 
new motor skills. 
Importantly, we confirmed through the childrens’ re-
ports that those who adopted an external focus of atten-
tion focused mostly on an external cue (yellow marker) 
rather than an internal cue (body) while performing the 
motor task, whereas the reverse was true for children who 
adopted an internal focus of attention. According to the 
OPTIMAL theory, adopting an external focus of attention 
facilitates motor learning by directing attention to the task 
goal and reducing the focus on the self [24]. The findings 
of this study provide support for this proposition by show-
ing that adopting an external focus of attention promotes 
focusing on task goal and reduces focusing on the self. 
Thus, an external focus of attention is an important con-
tributor to goal-action coupling. This may be particularly 
important for children with ADHD who are subject to dis-
tractions. 
Regarding age differences among the girls with ADHD 
in our study, we found that older children (eleven-year-
olds) outperformed younger children (seven-year-olds) in 
length of balancing time. This finding is in accordance with 
Flores et al. [12], who found that ten-year-old typically de-
veloping children performed significantly better than six-
year-old typically developing children in the transfer test 
of a dynamic balance task. This finding is not surprising, 
as previous studies have demonstrated that older children 
show better motor coordination and more advanced devel-
opment generally than do younger children [10, 19]. Simi-
larly, older children with ADHD are considered to have 
fewer motor coordination problems than younger children 
with ADHD [11]. However, our findings add to this litera-
ture by specifying that the superior performance of older 
children extends to older and younger girls with ADHD 
on a static balance task. Of note, however, we found no 
interaction between AGE and FOCUS in the retention test, 
suggesting that both age groups of girls with ADHD bene-
fitted from an external focus of attention as the OPTIMAL 
theory would predict.
Among the limitations of the present study is the 
fact that we used only girls as participants, perhaps lim-
iting the study’s generalizability to males until further 
research with both genders can replicate these findings. 
Similarly, our restricted age groups of girls aged seven 
and eleven years raises questions about whether these 
results would extend to older or younger children, and 
this should be addressed by future researchers. Also, 
External focus reported Internal focus reported
Yellow marker Body
7-year-olds 11-year-olds 7-year-olds 11-year-olds
EXT What 83.3% 91.7% 16.7% 8.3%
Intensity 5.1 5.1 5.5 5
INT What 33.3% 16.6% 67.7% 83.3%
Intensity 5.5 6 5.3 5.2
Table 1. Participants’ responses to the manipulation check
* EXT: external focus; INT: internal focus
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we examined the effects of focus of attention on bal-
ance time but did not use a motor learning task in which 
movement coordination was measured. Future studies 
should investigate the effects of different focus of at-
tention on movement coordination among children with 
ADHD with emphasis on kinematic analysis [5, 15] and 
might utilize tasks that require a longer period of sus-
tained attention, known to be a weakness for this group. 
Finally, we suggest that future studies should examine 
the effects of other therapy programs in combination 
with stimulation of sensomotoric development on im-
proving postural stability deficits in children with pos-
tural problems [18]. 
Conflict of interest: Authors state no conflict of interest.
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